This regulatory post-marketing surveillance study aimed to evaluate the therapeutic efficacy and safety of drospirenone (DRSP) 2 mg/estradiol (E 2 ) 1 mg tablet in Korean postmenopausal women. A total of 4,149 patients were enrolled and the study was conducted at 207 clinical research centers. The patients' source data was collected between November 2006 and November 2012. More than 85% of patients experienced improvement of menopausal symptoms. The most frequently reported adverse events were vaginal bleeding and breast pain; most of the women suffering from these symptoms fully recovered. The incidence of adverse event was higher in patients of younger age (20 to 39 years), in patients with concomitant diseases, previous hormone replacement therapy in medical history, those treated with DRSP 2 mg/E 2 1 mg for shorter duration (3 years or less) and in patients using concomitant medication. In conclusion, the results from this large post-marketing surveillance study confirm the efficacy and safety of DRSP 2 mg/E 2 1 mg tablet in Korean postmenopausal women.
Introduction
Menopausal hormone therapy is the most effective treatment for menopausal symptoms of any severity for women under the age of 60 or for women within 10 years of menopause [1, 2] . Drospirenone (DRSP) in combination with 17 beta estradiol (E 2 ) is currently used as hormone replacement therapy for postmenopausal women.
DRSP is a novel progestogen with aldosterone receptor antagonistic properties. Furthermore, DRSP differs from most synthetic progestogens as it demonstrates a similar pharmacological profile to endogenous progestogens [3] [4] [5] . Consequently, DRSP is devoid of any estrogenic, glucocorticoid or anti-glucocorticoid activity but exhibits anti-aldosterone and anti-androgenic properties. Importantly, the anti-aldosterone properties of DRSP show the potential for promising results on weight gain and elevated blood pressure. These positive effects may be attributed to counterbalancing estrogen related water retention when used in a hormone therapy preparation [6] [7] [8] .
The safety and efficacy of the DRSP 2 mg/E 2 1 mg for the treatment of climacteric symptoms and for the prevention of postmenopausal osteoporosis have been confirmed in several studies [9] . This study aimed to evaluate the efficacy and safety of DRSP 2 mg/E 2 1 mg tablet in Korean postmenopausal women.
Materials and methods

Study population
The source data used in this report were collected between November 2006 and November 2012 from the case report forms of 4,149 patients who had taken DRSP 2 mg/17 β-E 2 1 mg (Angeliq, Bayer Healthcare, Berlin, Germany) from 207 different centers. 4,078 patients were evaluated for safety, 2,964 patients were evaluated for efficacy. The efficacy was assessed in subjects who continue to take the study drug up to 3 cycles. In addition, the efficacy data from subjects who discontinue taking the study drug within 3 cycles due to safety reason was also included in the efficacy assessment.
Study design
The severity of symptoms were categorized following patients' subjective expression as well as clinicians' opinions and the change in severity of postmenopausal symptoms such as hot flushes, sweating attacks, vaginal dryness, nervousness, depressive moods, sleep disturbance, urinary frequency and nocturia were recorded.
Any available data including underlying diseases in medical history, allergic history, previous use of other female hormonal medicine, use of concomitant drugs, duration of DRSP 2 mg/E 2 1 mg tablet treatment and potential factors that may be related to the reported adverse events for each case with reported adverse event were thoroughly reviewed.
In cases of reported unexpected adverse events and serious adverse events (SAEs), any occurrence was carefully investigated and, the presence of specific trend was investigated. An adverse event can be defined as any undesirable experience associated with the use of a medical product in a patient. The event can be regarded as serious and should be reported to US Food and Drug Administration when the patient outcome is: death, life threatening, hospitalization, disability or permanent damage, congenital anomaly/birth defect, required intervention to prevent permanent impairment or damage, and other serious important medical events [10] .
Statistics for efficacy and safety
Efficacy analysis was performed using Wilcoxon signed-rank test to show proportion of severity level (none, mild, moderate, and severe) of menopausal symptoms at the start of treatment and the end of treatment. The severity change between the start and the end of treatment was also evaluated.
Adverse events have been summarized using the World Health Organization Adverse Reactions Terminology version 092 coding system. To assess the potential factors related to the occurrence of adverse events, logistic regression analysis was performed to consider various variables simultaneously.
Results
A total of 4,149 patients were enrolled during the study period. Of these 4,149 patients, 44 patients received the drug before the contract and 27 patients were double enrolled and therefore excluded from the safety analysis. 4,078 patients were evaluated for safety. Further 426 patients who were treated less than 3 cycles and 688 patients whose efficacy was not assessable were excluded from the efficacy analysis so that a total of 2,964 patients were evaluated for efficacy.
The mean age of subjects at study start was 52.53±5.41 years old, and the most dominant age group was '50 to 59 years old' with 2,581 patients (62.3%). The mean time since menopause was 4±3.97 years; time since menopause were 3 years and under in 1,982 patients (50.7%), over 3 years in 1,926 patients (49.3%). 2,140 patients (52.5%) experienced hormone therapy before treatment with DRSP 2 mg/E 2 1 mg tablet (Table 1 ).
An efficacy evaluation was performed to assess the change in severity of symptoms at the start of treatment and the end of the treatment. Overall 86% of subjects, menopausal symptoms disappeared at the end of treatment (Table 2) . Significant improvement of menopausal symptoms was reported; 97.8% of subjects with hot flush, 93.4% of subjects with diaphoresis, 90.3% of subjects with sleep disturbed, 93.4% of subjects with vaginal dryness, 88.0% of subjects with nervousness, 86.2% of subjects with depression, 85.6% of subjects with micturition frequency, and 81.9% of subjects with nocturia. Values are presented as mean±standard deviation (median) or number (%).
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Five hundred seventy-five adverse events in 486 patients (11.9%) were reported during the study. The most frequently reported adverse event was vaginal bleeding (8.1%) and breast pain (4.0%) and followed by abdominal pain (0.3%), weight increase, hot flush (0.2%, each), vaginal dryness, and pruritus (0.1%, each).
Twenty-two SAEs occurred in 18 patients (0.4%) during the study. All cases except 1 were considered serious due to medical importance. The most commonly reported SAEs was vaginal bleeding. Eight cases were mild and five cases were moderate among 13 cases, there was no action taken to 11 cases. Regarding to the causal relationship between the event and treatment with DRSP 2 mg/E 2 1 mg tablet, investigators evaluated that 1 case was 'probably not related', 5 cases were 'possibly related', 1 case was 'certainly related', and 6 cases were 'probably related'. Except 2 cases reported 'not recovered' 11 cases of 'vaginal bleeding' were all recovered. Breast pain was reported in 6 cases as SAEs. Two cases were mild, 3 cases were moderate and 1 case was severe. There was no action taken to all 6 cases, and investigators evaluated that 1 case was 'probably not related', 3 cases were 'possibly related' and 2 cases were 'certainly related' as causal relationship with DRSP 2 mg/E 2 1 mg tablet treatment. Six cases of breast pain were all recovered. In addition, hot flush, abdominal pain, and breast cancer were reported as SAEs. Hot flush was reported as 'severe', 'no action taken', 'recovered with sequelae' and investigator evaluated the event 'certainly related' with DRSP 2 mg/E 2 1 mg tablet treatment. Abdominal pain was reported as 'severe', 'no action taken', 'not recovered', and 'certainly related' with treatment with DRSP 2 mg/E 2 1 mg tablet. No information on the stage, action taken or outcome was available for the SAE case with breast cancer. Causal relationship with DRSP 2 mg/E 2 1 mg tablet treatment was reported as 'Unknown'.
Nine unexpected adverse events occurred in 9 patients (0.2%) which were lactation nonpuerperal, mammogram abnormal, gynecological-related pain, myalgia, body aching, fatigue, sensation of warmth, obesity central, and neck stiffness.
In the evaluation of factors affecting safety and the incidence of adverse events by logistic regression with multiple variables, the incidence of adverse events was higher in patients with lower age (odds ratio [OR] 
Discussion
The efficacy and safety of DRSP 2 mg/E 2 1 mg in Korean postmenopausal women were evaluated in this multicenter, postmarketing surveillance study. The results of this study affirmed that the DRSP 2 mg/E 2 1 mg was effective for the relief of vasomotor symptoms, sleep disturbance, vaginal dryness, nervousness and depression, and urinary symptoms. The improvement rate for most symptoms proved to be highly positive as more than 90% of the women showed improvement in hot flashes, diaphoresis, sleep disturbance and vaginal discharge. Additionally more than 80% showed improvement in depression, nervousness, micturition frequency and nocturia.
These findings are consistent with another study that reported DRSP 2 mg/E 2 1 mg to be significantly more effective in relieving Korean postmenopausal symptoms compared to placebo [11] . The study reported decreased hot flashes by 84.4% in the DRSP 2 mg/E 2 1 mg group in comparison to 48.1% in the placebo group. In fact, the DRSP 2 mg/E 2 1 mg group proved to be significantly more effective in relieving symptoms compared to the placebo group including hot flashes of all intensity, incidence of depression, nervousness, and vaginal dryness. The DRSP 2 mg/E 2 1 mg group also displayed an 80% decrease in sweating episodes and a 49% decrease in insomnia.
A study that investigated different dosing regimen of 1 mg E 2 with 1, 2 or 3 mg of DRSP reported a decrease in the number of hot flashes in all subjects by the 5th weeks of the study. It is noteworthy that the decrease was greater in women with moderate to severe hot flashes than the women with mild ones [12] . In comparison to the placebo group, positive results showing greater decrease in hot flashes could be observed in the active treatment groups from the 3rd to the 16th week of the study. Also, a decrease in the frequency and the severity of hot flashes within 2 weeks with no difference in the doses of DRSP has been reported [9, 13] .
In this study, the most common adverse event was vaginal bleeding at 8% followed by breast pain at 4%. Younger subjects and subjects with a shorter administration cycle experienced a higher rate of adverse events. These finding on higher incidence of vaginal bleeding in younger subjects or shorter treatment were consistent with previous reports and confirms that vaginal bleeding seems to be the most common adverse event which improves over time [9, [11] [12] [13] .
The strength of this study is as follows: this large prospective study involving 4,149 Korean women affirms the efficacy and safety of DRSP 2 mg/E 2 1 mg as postmenopausal hormone therapy. The type and incidence of adverse events reported in this study were consistent with previous studies. It must also be noted that the severity of most adverse events including SAEs were mild to moderate and there were no fatal event. In case of SAEs, although investigators perceived these as serious with medical importance at first, most of them recovered well without further treatment. However the raw data didn't include the reasons for severity evaluation of SAE, so this can be considered limitation of this study.
This study has several important limitations. First, the trial was incomplete in that the facilities lost track of some patients. So, raw data has insufficient information in some cases. Since the information obtained from postmarketing surveillance is observational in nature and adverse events were measured using a questionnaire handed out, there is a high likelihood that occurrence of mild adverse events might have been underestimated.
